VISCOSITIES OF P R O T E I N S O L U T I O N S
In order to compare the viscosities of the proteins, for which measurements are not available over the same range of concentrations, an empirical equation suggested by Kunitz (1925-26) , has been used. where n, is the viscosity of the solution; n~ is the viscosity of the solvent; and ~ is an arbitrary term interpreted by Kunitz to be the fraction of the volume of solution occupied by the protein. This equation applies to the high viscosities of gelatin solutions and to the low viscosities of albumin solutions. It covers the whole range of concentrations and has the advantage of containing only one arbitrary constant. The fraction of volume, ¢, occupied by the protein is approximately proportional to the concentration, C. Thus dp/C is the implied arbitrary constant in the Kunitz equation. Values of dp/C are characteristic of the proteins and are reported in Tables I and II to It can be seen from the graph that for a concentration of 1 per cent the crystallizable proteins have a relative viscosity less than 1.060 been subjected to prolonged dialysis have abnormally high viscosities. The lowest reported figures for viscosities are likely to be correct. Furthermore the viscosities of the more viscous proteins vary considerably with pH and salt concentrations. However, these effects are not large enough to make any difference with respect to the classification of the proteins into two groups.
Our knowledge of the factors influencing the viscosity of protein solutions is still far from complete. Staudinger's (1932) work on hemicolloids suggests that molecular weight must be taken into account. Anson and Mirsky (1931-32) have shown that any factor that tends to aggregate the protein will increase viscosity. Equations proposed by Einstein (1905 , 1911 ), Hatschek, (1910 , 1911 , 1912 and Arrhenius (1917) disregard all other factors except the volume of the protein in solution which is presumably increased by solvation. Loeb (1924) explained the viscosity of gelatin sols as due to minute particles of gel in suspension. Northrop and Kunitz (1925-26) have postulated the existence in gelatin solutions of two forms of gelatin: one form occurring as insoluble micellae, and the other a soluble form distributed between the micellae and the outer solution. Kunitz (1926-27) has accounted for the high viscosity of gelatin and also its variation with pH on this assumption of heterogeneous solutions. Eisenschitz (1931 Eisenschitz ( -32, 1932 has derived a theoretical equation which relates viscosity not only to the volume of the colloid in solution but also to the length and thickness of the molecules. Using this equation Schulz (1932) has calculated the length and thickness of gelatin molecules.
The correlation between viscosity and ability to crystallize is an empirical fact which should be of importance in the final development of a theory of protein solutions.
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S U M M A R Y
All the proteins whose viscosities in solution have been measured fall distinctly into two classes. Proteins of viscosity equal to and lower than serum albumin are readily crystallized. Proteins with viscosity equal to or greater than denatured ovalbumin have not yet been crystallized.
